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DETAILED ACTION 

Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

This office acknowledges receipt of the following items from the applicant: 
Information Disclosure Statements (IDS) filed on 30 December 2005, 10 March 2006 
and 29 March 2006. The references cited on the PTOL 1449 forms have been 
considered. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 21, 23, 24, 27 and 28 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly 
claim the subject matter which applicant regards as the invention. 

Claim 21 recites the limitation "the side face" in line 3. There is insufficient 
antecedent basis for this limitation in the claim. 

Claims 23, 27 and 28 recite the limitation "the sides". There is insufficient 
antecedent basis for this limitation in the claim. 
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Claim 24 recites the limitation "the portions disposed on the sides". There is 
insufficient antecedent basis for this limitation in the claim. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-3, 5, 6, 8-11 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Uemura (U.S. Patent Application Publication 2003/0052328 A1). 

Referring to Claim 1, Uemura teaches, in Fig. 1 and 3 for example, a 
semiconductor element, comprising a nitride semiconductor layer (15; par. 54 and 62), 
an electrode connected to said nitride semiconductor layer (20a), and an insulating film 
(30) covering at least part of said electrode (20a), wherein the electrode comprises: a 
first metal film (21-24; first lower adhesive layer, first upper adhesive layer, Ag-based 
layer, second lower adhesive layer) including silver (Ag; par. 69) and in contact with the 
nitride semiconductor layer (15); and a second metal film (25; second upper adhesive 
layer) completely covering the first metal film (21-24), and wherein the first metal film is 
formed from a multilayer film (21-24) including a film (23) comprising silver (Ag; par. 69), 
and a metal film (Au; 24) that inhibits a reaction with silver and is disposed over the 
silver (Ag; 23), and the insulating film (30) comprises a nitride film (par. 39). The 
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manner in which the claim is written does not specifically define what element(s) are 
inhibited by a reaction with silver. Therefore, having any arbitrary metal film on the 
silver layer will inhibit some reaction with silver; for example, the metal film of Uemura 
would prevent air from reacting with the silver. 

Referring to Claim 2, Uemura teaches, in Fig. 1 and 3 for example, a 
semiconductor element, comprising a nitride semiconductor layer (15; par. 54 and 62), 
an electrode (20a) connected to said nitride semiconductor layer (15), and an insulating 
film (30) covering at least part of said electrode (20a), wherein the electrode (20a) 
comprises: a first metal film (21-24) including silver (Ag; par. 69) and in contact with the 
nitride semiconductor layer (15); and a second metal film (25) formed so as to prevent 
the silver from moving across the surface of the nitride semiconductor layer (15), and 
the insulating film (30) comprises a nitride film (par. 39). Because the layers are fixed in 
a final product the layers do not move, including the silver layer (23). 

Referring to Claims 3 and 12, Uemura teaches all of the limitations of Claims 1 
and 2, wherein the nitride film (30) is formed from either silicon nitride or silicon 
oxynitride (par. 39). 

Referring to Claims 5 and 14, Uemura teaches all of the limitations of Claims 1 
and 2, wherein the first metal film includes a film comprising silver or a silver alloy, and 
a nickel film disposed in a partial area between said silver film and the nitride 
semiconductor layer (par. 30-34). 

Referring to Claims 6 and 15, Uemura teaches all of the limitations of Claims 1 
and 2, wherein the second metal film (25) comprises a metal that inhibits a reaction with 
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silver at least in the region in contact with the first metal film (21-24). The manner in 
which the claim is written does not specifically define what element(s) are inhibited by a 
reaction with silver. Therefore, having any arbitrary metal film on the silver layer will 
inhibit some reaction with silver; for example, the metal film of Uemura would prevent air 
from reacting with the silver. 

Referring to Claim 8, 9, 17 and 18, Uemura teaches all of the limitations of 
Claims 1, 2, 6 and 15, wherein the second metal film (25) comprises a metal selected 
from the group consisting of nickel (Ni), titanium (Ti), cobalt (Co) and chromium (Cr), 
and disposed at least in the region in contact with the first metal film and wherein at 
least the region of the second metal film (25) that is in contact with the first metal film 
(21-24) is formed from nickel (par. 33 and 34). 

Referring to Claims 10 and 19, Uemura teaches all of the limitations of Claims 1 
and 2, wherein the nitride semiconductor layer comprises a nitride semiconductor layer 
(13) of a first conduction type, a light emitting layer (14), and a nitride semiconductor 
layer (15) of a second conduction type that is different from that of the nitride 
semiconductor layer (13) of the first conduction type, in that order, and an electrode 
(20a) connected to the nitride semiconductor layer is a second electrode connected to 
the semiconductor layer (15) of the second conduction type (par. 54-65). 

Referring to Claims 11 and 20, Uemura teaches all of the limitations of Claims 1, 
2, 10 and 19, wherein the nitride semiconductor layer (13) of the first conduction type is 
an n-type semiconductor layer, and the nitride semiconductor layer (15) of the second 
conduction type is a p-type semiconductor layer. 



Application/Control Number: 10/563,100 Page 6 

Art Unit: 2818 

Referring to Claims 21 and 25, Uemura teaches all of the limitations of Claims 1 
and 2, as insofar as definite wherein the metal film (24) disposed over the silver film (23) 
constituting the first metal film (21-24) is formed such that there are no portions 
disposed on a side face therefore anticipates wherein the thickness of the portion 
disposed on the side face is less than the thickness of the portion disposed over the 
silver film. 

Referring to Claims 22 and 26, Uemura teaches all of the limitations of Claims 1 
and 2, wherein a nickel film is disposed in a partial area between the silver or silver alloy 
film constituting the first metal film (21-24) and the nitride semiconductor layer (15) (par. 
31-32). 

Referring to Claims 23 and 27, Uemura teaches all of the limitations of Claims 1 
and 2, wherein the first metal film (21-24) other than the silver film (23) so only 
thicknesses of 21, 22 and 24 are included: 

Layer (21) is 0.1 nm - 50nm thick 

Layer (22) is 1nm - 500nm thick 

Layer (24) is 1 nm - 1 0OOnm thick 

So choosing the minimum required thickness for these layers yields a total 1 st 
metal thickness without the silver film (23) of 2.1 nm. 

The second metal film (25; second upper adhesive layer) is 1nm - 1000nm thick, 
so choosing the maximum required thickness of 1000nm. 
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Therefore, the second metal film (25) having a thickness of 1000nm is thicker 
than the first metal film other than the silver film (21, 22 and 24; excluding 23) on the 
sides of the first metal film (par. 32 and 35). As insofar as definite, the sides are being 
defined as the left and right edge thickness of the layers. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 4 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Uemura (U.S. Patent Application Publication 2003/0052328 A1) in view of Kim 
et al. (Microstructural study of Pt contact on p-type GaN). 

Referring to Claims 4 and 13, Uemura teaches all of the limitations of Claims 1 
and 2, but does not explicitly state wherein the first metal film is a single crystal at least 
at the interface with the nitride semiconductor layer. However, Kim teaches epitaxially 
growing a platinum contact on p-type GaN. It is incredibly well known and standard in 
the art that in order for light emitting devices to properly function, the GaN 
semiconductor layer must be as pure as possible, meaning that the GaN layer must be 
single crystalline thereby not having grain boundries that degrade the performance of 
the device, thus epitaxially growing the platinum contact on the single crystal GaN layer 
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will result in a single crystal metal film at least at the interface. Therefore it would have 
been obvious to one of ordinary skill in the art to provide the epitaxially grown platinum 
layer on the single crystal GaN layer thus providing a single crystal metal film at least at 
the interface with the nitride layer in order to decrease the contact resistivity (abstract). 

Claims 24 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Uemura (U.S. Patent Application Publication 2003/0052328 A1). 

Referring to Claims 24 and 28, the prior art of Uemura teaches, in Fig. 5 for 
example, a semiconductor element, comprising a nitride semiconductor layer (104), an 
electrode (111, 112) connected to said nitride semiconductor layer (104), and an 
insulating film (113) covering at least part of said electrode (111, 112), wherein the 
electrode (111, 112) comprises: a first metal film (111; Ag-based layer) including silver 
and in contact with the nitride semiconductor layer (104); and a second metal film (112) 
completely covering the first metal film (111); wherein the second metal film (112) 
comprises a metal that inhibits a reaction with silver at least in the region in contact with 
the first metal film (111) (par. 5-7) and as insofar as definite wherein the second metal 
film (112) is formed on the sides such that the portions disposed on the sides are thicker 
than the portion disposed above the first metal (1 1 1) as shown but does not explicitly 
state wherein the insulating film (113) comprises a nitride film or wherein the first metal 
film (1 1 1 ) is formed from a multilayer film including a film comprising a metal film that 
inhibits a reaction with silver and is disposed over the silver. Uemura teaches that 
materials used for the insulating film (protection film) include silicon oxide, silicon nitride, 
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aluminum oxide, and titanium nitride (par. 39). Uemura also teaches, in Fig. 3 for 
example, wherein the first metal film (20a) is formed from a multilayer film including a 
film comprising silver (23; Ag) and a metal film (24, 25) that inhibits a reaction with silver 
and is disposed over the silver (23) as shown. The manner in which the claim is written 
does not specifically define what element(s) are inhibited by "a reaction" with silver. 
Therefore, having any arbitrary metal film on the silver layer will inhibit some reaction 
with silver; for example, the metal film of Uemura would prevent air from reacting with 
the silver. Therefore, it would have been obvious to one having ordinary skill in the art 
at the time the invention was made to provide an insulating layer that is a nitride as is it 
standard and conventional insulating material in the art for protecting the device (par. 
39) and to replace the first metal layer (111) comprising silver of the prior art of Uemura 
with the first metal layer (20a) of Uemura such that the second metal layer (112) covers 
the top and the sides of the first metal layer thus having a thickness on the sides thicker 
than the portion disposed above the first metal in order to provide better adhesion to the 
nitride semiconductor layer (par. 30). 

Telephone I Fax Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Earl N. Taylor whose telephone number is (571) 272- 
8894. The examiner can normally be reached on Monday-Friday from 8:30AM-5:00PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Steven Loke can be reached on (571) 272-1657. The fax phone number for 
the organization where this application or proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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